. A peptide is derived from TMVI consisting of residues from 276 to 296, GIIMGTFTLCWLPFFIVNIVH and blindly docked to one conformer of the monomeric structure using a rigid body approach, via AutoDock v4.0 software tool [3]. Bound conformations were then reevaluated with a knowledge-based scoring function called DSX online v0.88 [4]. Docking results shows that the peptide has the highest binding affinity for TMVI which supports the possible role of TMVI at the interface of a dimeric structure. Also, a residue interface propensity data derived from a set of 32 nonhomologous homodimers [5] is able to identify TMVI as the domain which contains the highest number of residues with the highest interface propensity values.
. A peptide is derived from TMVI consisting of residues from 276 to 296, GIIMGTFTLCWLPFFIVNIVH and blindly docked to one conformer of the monomeric structure using a rigid body approach, via AutoDock v4.0 software tool [3] . Bound conformations were then reevaluated with a knowledge-based scoring function called DSX online v0.88 [4] . Docking results shows that the peptide has the highest binding affinity for TMVI which supports the possible role of TMVI at the interface of a dimeric structure. Also, a residue interface propensity data derived from a set of 32 nonhomologous homodimers [5] is able to identify TMVI as the domain which contains the highest number of residues with the highest interface propensity values. Early biochemical and biophysical studies of GPCRs (G-Protein Coupled Receptors) have suggested that there are a series of switches which trigger the conformational changes associated with activation[1]. These switches include i) the rupture of the cytosolic ''ionic-lock'' between the E/DRY motif on TMH3 and the intracellular end of TMH6, with a subsequent outward displacement of TMH6, as well as ii) a rotameric transition of W6.48, a modulator of the geometry of TMH6 about the conserved P6.50. This ''toggle switch'' mechanism effectively couples ligand binding to intracellular conformational changes necessary for activation. Recently several activated state crystal structures have been released, of particular significance is the agonist bound b2AR in complex with the Gs heterotrimer [2] . This state is noteworthy as it is the first structure of an activated GPCR in complex with it's cognate G-protein. Although these structures display the expected outward movement of TMH6, none indicate a rotameric transition of W6.48, implying that a rotameric change is not required for activation. Alternately, it has been suggested that the transition is transitory [3] . Given that the b2AR displays constitutive activity [4] , it seems plausible that the energy required to transition from the inactive to the active state is thermally accessible. In order to test the hypothesis that W6.48 makes transient rotameric changes we have undertaken microsecond long molecular dynamics simulations embedding the full b2AR complex, derived from the crystal structure, into an all atom phospholipid environment. The thermal motion/fluctuations available to the complex and the propensity of W6.48 to undergo rotameric changes will be discussed in light of recent structural studies. The Law group has identified a mutant m-opioid receptor (MOR), S4.54A, at which traditional opioid alkaloid antagonists become agonists (Yang et al., 2003) . Subsequent targeted gene therapy studies using the S4.54A mutant receptor have indicated that naloxone can act as an antinociceptive agent in vivo (Chen et al., 2007) . The goal of the work presented here was to understand at the molecular level, the origins of this unusual phenotype. Compounding the unusual nature of this mutant is the fact that S4.54 is a lipid facing residue. Ballesteros and colleagues have reported that the hydrogen bonding capacity of lipid facing Ser/Thr residues in a-helices can be satisfied by an intrahelical hydrogen bond interaction, in either the g-or gþ conformation, between the O-g atom and the i-3 or i-4 carbonyl oxygen (Ballesteros et al., 2000) . Ser/Thr residues in the g-conformation can induce a bend in an a-helix, and we have found that changes in wobble angle and face shift can also occur (Ballesteros et al., 2000) . To explore the effect of the S4.54A mutation on the conformation of TMH4, we used the Monte Carlo/simulated annealing technique, Conformational Memories (CM) (Konvicka et al., 1998; Whitnell et al., 2008 Beta-barrel membrane proteins are found in the outer membrane of gramnegative bacteria, mitochondria, and chloroplasts. They are important for pore formation, membrane anchoring, enzyme activity, and are often responsible for bacterial virulence. Due to difficulties in experimental structure determination, they are sparsely represented in the protein structure databank. We have developed a webserver (TMBB-Explorer) capable of predicting the threedimensional structure, oligomerization state, protein-protein interaction interface, and thermodynamic properties such as heat capacity and relative melting temperature of the transmembrane domains of beta-barrel membrane proteins. Our method is based on a physical interaction model, a simplified conformational space for efficient enumeration, and an empirical potential function from a detailed combinatorial analysis [1] . It also accounts for loop entropy and an affinity for right-handedness of the natural beta-barrels. The webserver also reports the hydrogen bonds formed between the beta-strands in the predicted structure. The webserver can provide predictions using sequence information alone or by incorporating secondary structure information. With continuous improvements to the methods used by structural biologists there is a predicted exponential growth in the number of membrane proteins structures. Nevertheless, these biological assemblies are usually resolved in the absence of the native lipid environment. Coarse-Grained molecular dynamics (CGMD) simulations provide a means for assessing the assembly and interactions of molecular complexes at a reduced level of representation. This method has been shown to accurately predict the position and orientation of proteins within a cell membrane. The results of these predictions are available in a database (http://sbcb.bioch.ox.ac.uk/cgdb). We are in the process of pipelining the procedure, so that new membrane protein structures are automatically inserted into a DPPC lipid bilayer on release from the Protein Data Bank (PDB). The CG simulations are then assessed for proteinlipid interactions, bilayer deformation, lipid diffusion and protein tilt. The resulting models are then refined to include more physiologically relevant lipid mixtures and subsequently converted to an atomistic resolution [1] 
